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Intermediate Level 
Participant Manual 
THE CENTER FOR GOVERNMENT TRAINING 
The Center for Government Training was established by The University of 
Tennessee in response to a request from state and local government officials. 
The mission of the Center was to design and implement an effective 
statewide government training service for state, county, and municipal officials 
and employees. In carrying out its mission, the Center's staff provides 
professional consultation, technical assistance, program planning, curriculum 
development, instructor identification, program promotion, delivery, and 
evaluation. The Center coordinates and utilizes the resources of four UT 
campuses and six senior institutions of the State University and Community 
College System. 
The primary goals of the Center include the following: 
- Minimize overall administrative and training program costs to state 
departments and local government entities. 
- Minimize duplication of training programs and services throughout the 
state. 
- Coordinate and maximize the utilization of existing capabilities and 
resources available through institutions of higher education. 
- Increase the quantity, quality, and participation levels regarding 
training services and programs for government officials and employees. 
- Coordinate a uniform statewide training and delivery network. 
- Provide the mechanism for informing and educating state and local 
government officials regarding new technologies and research findings 
applicable to their specific area of responsibility. 
- Provide a statewide program delivery service for state department, 
boards, and commissions mandated to inform and educate government, 
business, industry, and the general public. 
- Improve the quality of government services being provided to the public 
by increasing the capabilities and productivity of government officials 
and employees. 
Additional Information: 
Please contact one of the following: 
The University of Tennessee 
Center for Government Training 
212 N. Highland, Suite 2119 
P.O. Box 2784 
Jackson, Tennessee 38302-2784 
901/423-3710 
The University of Tennessee 
Center for Government Training 
Suite 106, Student Services and 
Knoxville. Tennessee 37996-0213 
615/974-3018 
The University of Tennessee 
Center for Government Training 
P.O. Box 24180 
Nashville, Tennessee 37202-4180 
615/251-1401 
Administration Building 
THE UNIVERSITY OF TENNESSEE 
CENTER FOR GOVERNMENT TRAINING 
STREET PAVEMENT MANAGEMENT 
Participant Manual 
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THE UNIVERSITY OF TENNESSEE 
CENTER FOR GOVERNMENT TRAINING 
LETTER TO PARTICIPANTS 
ur 
PO. Box 2�"180 
Nashville, Tennessee 37202-4180 
(615) 251-1401 
Welcome! We are pleas ed that you are part icipat ing in this training 
program sponsored by The Univers ity of Tennes see t s Center for Government 
Training . You are to be commended for your interest in improving your job 
skills through continuing educat ion . 
The local government f ield is a challenging one that requires current job 
knowledge and skills in order to serve the public in the bes t  manner pos sible. 
We hope that this t raining e f fort wil l prove bene f i c ial and that you wil l leave 
bet ter equ ipped to meet the demands of your pos it ion . 
In addit ion to this part icular program , the Center for Government Training 
of f ers a variety of courses and seminars throughout Tenne s s ee for local and 
s tate government o f f ic ials . Key in these programs are four certif icate series 
for county of f ic ial s, munic ipal of fic ials , supervisors , and secre taries. I 
encourage you , if you are no t already part icipat ing in these programs, to 
cons ider what they have to of fer . No t only do these courses fur ther your 
unders t anding of local government i s sues and sharpen your s p ecific job skills, 
they als o  provide an oppo rtunity f o r  you to discuss is sues and share ideas with 
o ther local government off icials. 
The Center for Government Training has always s t ressed quality of educa-
t ion and cont inues to do so with s pec ial emphas is this year as we begin int er-
mediate training in the munic ipal and county o f f icials series. Courses will 
be offered to f acil itate a higher level o f  learning and to enhance spec ific 
job knowledge . 
The Cenrer for Government Training ... an agency of UT's statewide public sen/ice and cununUing l,clillj(/(J)I 1 1 (-". : 1 11" " :,,11/ ; 
Your comments and suggestions are important to us, and we solicit your 
input as you attend the various courses. We also welcome suggestions for 
future program topics. 
The material for today's program, Street Pavement Management, was 
developed by Anderson W. "Andy" Jordan, Senior Public Works Consultant, The 
University of Tennessee's Municipal Technical Advisory Service. Our sincere 
thanks is extended to Mr. Jordan. 
This manual was emended and edited for use in today's program by 
Constance R. Smith, Curriculum Administrator for The University of Tennessee, 
Center for Government Training. 
We feel that education should be a life-long process and applaud you in 
the effort you are making. If our staff can be of service to you now or in 
the future, please feel free to call upon us. 
Sincerely, 
STREET PAVEMENT MANAGEMENT 
T. INTRODUCTION TO WORKSHOP 
A. Welcome 
B. Co mplet ion of Course Forms 
C .  Dis tribut ion of Course Materials 
D. Course Overview 
E .  Learning Obj ec t ive s 
II. READING YOUR ORGANIZATION 
A .  The Achieving Organizat ion 
1. Contras ted wi th the Line Organization 
2. The Team Strategy in the Achieving Organizat ion 
3. The Vital Signs of an Achieving Organizat ion 
B .  Management Models 
1 .  Line/Autocrat ic  Model 
2. Team Approach 
C .  Summation o n  Organization 
I I I . EVALUATING YOUR STREET SYSTEM 
A .  The Growth Sp iral - A Rediscovery o f  Sys tem Need s 
B .  Survey Methods 
1 .  Trad i tional - Sight Survey 
2. Innovat ive - A Training Manual for Se t t ing Street 
Maintenance Pr iori t ies - Technical , Stat is t ical ly 
Based 
3. Other (Covered through Class Input) 
IV. STREET CLASSIFICATIONS 
A .  Value of 
B .  Cr iteria for 
C .  Models of Six Tennes see Cit ies 
a .  Knoxville 
b .  Memphis 
c . Kingsport 
d. Monterey 
e .  Mountain City 
f .  Maryville 
V. WORKING WITHIN FINANCIAL LIMITS 
A .  Defining Resources 
1. General Fund (Property 
2. St ate Street Aid Fund 
3. MSTA Fund 
4. Bond Funds 
Taxes) 
5. Federal Air Urban (FAU) 
6. Cap ital Budget ing 
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VI. HOW , WHEN AND WHY OF CONTRACT BIDDING AND 
FORCE ACCOUNT CONSTRUCT ION 
A .  Cont rac t B idding 
1. Legal/Risk Requ irements 
2. Contrac t Bidding Procedures 
3. Contrac t Documents 
4. Cons truct ion Management 
B .  Force Ac count Cons truct ion 
1. Legal/Risk Requirement s  
2. Crew Goal s 
3. Equipment, Manpower, and Te chnique 
4. Purchas ing Requirement s  
C .  Co st/Benefi t As sessment 
1. Stat ing Goals and Obj ec tives 
2. Developing Key Indicat ors 
3. Communicat ing Resul t s  
4. Safe ty 
VII. WHY NOT USE A NEW APPROACH TO MANAGING MAINTENANCE 
OF STREETS? 
A .  In troduc t ion t o  a Pavement Management Sys tem(PMS) 
1. Defining What PMS Is 
2. What Programs Are Out There ? 
3. Should We Purchase One ? 
4. Should We Do PMS By Hand or Computer? 
VIII . EXTENDING THE STREET SYSTEM ' S  LIFE THROUGH ORDINANCES 
A .  Devel oping Regulatory Ord inances 
1. Inventory of Exis t ing REcords 
2. As ses sing Local Cond it ions 
3. Wr iting New Regulat ions 
B. Major Route Plan/Specif icat ions Adop t ion 
1. Legal Jus t ificat ion 
2. De tail Sp ecificat ions Adopt ion 
C .  Permit t ing/Inspect ions Procedures 
1. Fees 
2. Staffing 
3. Co st/Benefi t As sessments 
D. Pe rpe tual Care of Ut ility Cut s  
IX. WRAP-UP AND EVALUATION 
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1. Overview 
2. Obj ect ives 
3. Growt h Spiral 
LIST OF HANDOUTS 
4. Knoxville/ Knox County St reet Classif icatiollS 
5. Memphis St reet Classifications 
6. Kingsport St reet C lassifications 
7. Mont erey Street C lassifications 
8. Mount ain City St reet Classifications 
9. Maryvil le Street Classifications 
10. Financial Resources - Out line of MTAS Technical Report 
by W. K. Joines 
11. Capit al Improvement Budgeting 
12. Local Government Public Works Standards and Spec.iricati(;ll�' 
(Descript ion of Publication) 
13. Construct ion Management Out line 
14. ICMA - Management Information Service Report 
15. Public Works Maintenance/Management by A. C. Lock 
16. PIN Management Report on PMS Issues 
17. St reet Ordinance 
iii 
HANDOUT III 
OVERVIEW 
The purpose of this course is to give the par t icipants a look into the 
"specifics" of what it takes to effectively operate a s treet pavement management 
program .  
The course will focus upon helping the participant t o  recogniz e what "type of 
organiz ation" s/he works for, realizing that the imp lementat ion of any program 
depends upon this . 
1 
LEARNING OBJECT IVES 
1. Identify the "h idden value " of the system. 
HANDOUT 112 
2. Define the organizat ional factors that restr ict effectiveness. 
3. List  ways to  accomp l ish more wi th less --t1more bang for the buck." 
4. Cite the mo s t  recent innovat ions in maint enance management systems. 
5. List the bene f i t s  of  manual and comput er operat ion of maintenance 
management systems . 
6. Describe procedures that will  improve day to day ad minist racion of the 
street management program . 
7. Develo p a plan that wil l  ext end the life  o f  the street system through 
improved quali.t y control over pene trat ions and resto ration. 
2 
IJ,.) 
System 
or 
Community 
Fear of Vulnerability 
(Pas.) 
(Neg. ) 
Summons or Confrontation (Pas.) 
Hear Rejection (Neg.� 
(Do you find yourself "hung-up" 
in this area of your growth?) 
Discovery - Ah Ha! (Pos.) 
Indecision (Neg. ) 
GROWTH SPIRAL 
11I"l" L.lVV' rr../ 
Percept ion of Need - ."0 i s-Ease" (Pos.) 
Avo i dance or Den i a 1 of Need (Neg. ) 
� 
Rediscovery 
Support System (Pos.) 
Resistance (Neg.) 
Action (Humility) (Pos.) 
Magical Insight (Neg.) 
Over-confidence (Neg.) 
Super i or i ty (Neg.) 
HANDOUT it4 
Knoxville/Knox County 
(1979) 
DESIGN STANDARDS 
The purpose of this section is to assist in assuring that sound 
residential subdivision development will take place in Knox County by the 
establishment of minimum standards for use in the design of subdivisions. 
Streets and Roads 
Conformance with the Major Thoroughfare System Plan, the Transportation 
Improvements Program, and/or the Capital Improvements Program. The 
subdivision of land and the design of roads servicing such land shall be 
undertaken in conformance with the Major Thoroughfare System Plan, the 
Transportation Improvements Program and the Capital Improvement Program of 
Knox County and the City of Knoxville. Dedication of streets, roads, and 
right-of-way may be required to assure conformance with the plan or programs. 
Relation to Adjoining Road Systems. A subdivision of a parcel of land 
shall be undertaken in such a manner as to enhance the sound development of 
the neighborhood in which the subdivision lies. The proposed road system of 
a subdivision shall generally provide for the continuance of existing or 
dedicated streets in adjoining or nearby tracts. In addition, dedication of 
rights-of-way shall be provided to the satisfaction of the Plar.ning 
Commission for the connection of the subdivision to any adjoining 
unsubdivided land, to accommodate an increase in traffic resulting from the 
4 
�ubdivision, to provide for harmonious development of the subdivision in 
relat ion to the neighborhood in which it lies , and for the general safety and 
welfare of those benefiting f rom the subdivision. Any or all  of these 
criteria along with conformance to the Maj or Thoroughfare System Plan , the 
Transportation Improvements Program, and/or the Capital Improvements Program 
may be considered in requiring dedicat ion of right-of-way as as a 
prerequisite for subdivision approval. 
Class ification of S t reet s and Roads . 
funct ional ly classified as follows: 
Streets and roads shall be 
Expressways. Expressways are used only for movement of veh icles, 
providing for no vehicular or pedes t rian access to adj oining properties. 
Interchange of traffic between an expressway and any ot her st reet is 
accomp lished by grade separated interchanges with merging deceleration 
and acceleration lanes , and no "at grade" intersect ions are permit ted. 
Arterial Streets. Art erial s treets shall have a minimum right-of-way 
width of ninety (90) feet . The minimum pavement width shal l be 
for ty-eight (48) feet with or wit hout a median st r ip. Where parking i s  
desired on t he right-of-way , an additional eight (8) feet of pavement 
shall be required for each parking lane. When arterial s t reets are also 
state highways , the Tennessee S t ate H ighway Department may require 
s tandards higher than t hose s tated. 
Collector S t reets. Collector s treets are used more for vehicles than 
for providing accesS to adj oining p ropert ies. Access to adjacen t 
property s hould be planned and controlled so that minimum disturbance is 
made to t he traffic-moving eff iciency of the collector st reet. 
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Minor Collector Streets. Minor collector streets have two (2) open 
ends; each end generally connects with a different street . One or more 
other streets may intersect it between its two open ends. Property 
fronting on both sides of the street may have access to the street . 
Minor collector streets may carry through traffic within the immediate 
vicinity . 
Local Streets. Local streets are used primarily for providing access to 
adjacent properties . Vehicles moving on these streets should have an 
origin or destination in the immediate vicinity , and all types of 
through traffic should be eliminated through initial design of its 
connections with other streets . Local streets may be one of several 
types : 
Marginal access streets are local streets generally having two (2) 
or more open ends . The ends generally connec t with the same 
s treet. Other streets may intersect between the ends , and property 
fronts on only one side of the street . The opposite street side is 
parallel and adjacent to a higher classification street such a� a 
collector or arterial . 
Loop streets are local streets having two (2) open ends with each 
end generally connecting with the same street . No other streets 
intersect between its two ends, and property fronts on both sides 
of the street . 
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Cul-de-sac streets are local streets having only one (1) open end 
provid ing no access to another street . The closed end provides a 
turn around circle for vehicles . No ot her street intersect s  
between the two ends, and.; property fronts o n  bo th s ides o f  the 
s treet . 
Dead-end streets are similar to cul-de-sacs excep t that they 
provide no turn-around circle at their  closed end and are no t 
permitted as streets in any proposed subd ivis ion . St ub street s, 
planned for future. continuation are not cons idered to be dead-end 
s treet s .  
Alleys . Alleys are m inor rights-of-way, dedicated to public use, which 
af ford a secondary means of veh icular access to the back or side of 
properties o therwise abutting a street, and which may be used for  public 
ut ility purposes .  Alleys generally have two (2) open ends, and each end 
connects with a different street . 
Rights-of Way and Pavement Widths . Wid ths of  righ ts-of-way and pavements 
shall be as follows : 
Expres sways . Expressways shall have a minimum right-of-way width of one 
hundred f ifty (150) feet and two (2) segments of pavement of no t less 
than twenty-four 924) feet each, divided by a median s trip . However, 
specif ic expres sway standards shall be as required by the State Highway 
Department for all highways built or governed by s tate stand ards. 
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Arterial Streets. Arterial streets shall have a minimum right-of-way 
width of ninety (90) feet. The minimum pavement width shall be 
forty-eight (4 8) feet with or without a median strip. Where parking is 
desired on the right-of-way, an additional eight (8) feet of pavement 
shall be required for each parking lane. When arterial streets are also 
state highways, the Tennessee State Highway Department may require 
standards higher than those stated. 
Collector Streets. Collector streets shall have a minimum right-of-way 
width of eighty (80) feet and a minimum pavement width of forty-eight 
(48) feet. Where parking is desired on the right-of-way, an additional 
eight (8) feet of pavement shall be required for each parking lane. 
Minor Collector Streets. Minor collector streets shall have a minimum 
right-of-way width of seventy (7 0) feet and a minimum width of 
thirty-two (32) feet. 
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PUBLIC STREETS 
GENERAL ARRANGEMENT AND LAYOUT 
HANDOUT 115 
Memph is ( 1 984) 
The st reet pat tern shall be based upon the fol lowing general des ign 
criteria : 
A .  Provide adequate vehicular acc�s s to all properties wi thin the 
development; 
B .  Provide st reet connec tions to adj acent propert ies to ensure adequate 
traf fic circulat ion wi thin the general area; 
C .  Provide a local res idential street sys tem which d is courage s through 
traf fi c and provides adequate access f o r  fire , police , and o ther 
emergency vehicles; 
D. Provide a suf f icient number of continuous streets and maj or 
thoroughfares, adequately s iz ed to accommodate the present and future 
traf f ic demands of an area; and 
E. Provide pr incipal and minor arterials in accordance wi th the Major Road 
Plan . 
CLASSIFICATION OF PUBLIC STREETS 
A .  Ar terials - S t reets having the pr imary purpo se of carrying through 
traf f ic and the secondary purpo se of providing ac cess to abut t ing 
p ropert ies . Ar terial streets may be further clas s i f ied as follows : 
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1. Limited Access - Streets and highways \vith the sole purpose of 
carrying through traffic with the highest degree of mobility cmd 
2. 
safety. These roads provide no direc t access to abut ting 
properties. 
Principal Arterial Streets 
metropolitan activity centers, 
and highways 
the highest 
serving 
traffic 
major 
volume 
corridors, the longest trip desires, and a high proportion of total 
urban area travel on a minimum of mileage. Service to abutting 
land should be subordinate to the provision of travel service to 
maj or traffic movements. This stem carries thp maj or portion of 
trips entering and leaving an urban area, as well as the majority 
of through movements desiring to bypass the central city, and 
normally will carry important intraurban as well as intercity bus 
routes. 
3. Minor Arterial - Streets and highways interconnecting with and 
augementing the principal arterial system and providing service to 
trips of moderate length at a somewhat lower level of travel 
mobility. The system places more emphasis on land access and 
distributes travel to geographic areas smaller than those 
identified with the higher system. It includes all arterials not 
classified as principal or limited access roads. 
B. Collectors - Streets penetrating neighborhoods, collecting traffic from 
l ocal streets and channeling it into the arterial systems. A minor amount of 
10 
through traf f ic may be carr ied on collector s tree ts, but the sys t ems 
primarily provides service ac cess and carries local traffic movements within 
residential neighborhoods, or commerc ial and indus tr ial areas. It may also 
serve local bus routes . 
follows: 
Collector s t ree t s  may be further classified as 
c. 
1.  Major Co llector - S t reet s  serving commercial and industrial areas, 
or large volumes of res ident ial traf f ic . All cul-de-sac and loop 
s treets serving nonresident ial areas sh all be classified as major 
collectors except as specif ied in B . 2 .  below. 
2. Minor Collector - S t reets serving low and moderate volumes of 
res ident ial traf f ic, and cul-de-sac s and loop streets serving 
office uses generat ing less than 1,000 vehicular trips per day .  
Locals Res ident ial s t ree t s  not clas s ified in a higher system, 
primar ily providing direc t ac cess to abut t ing land and to collector streets. 
They offer the lowest level of mobility and usually carry no bus routes. 
Service for through traf f ic is deliberat ely discouraged . 
Local streets may be fur ther classif ied as follows: 
1. Major Local - S t reets provid ing access to abutting residential 
property and service to other res idential streets at a somewhat 
lower level of mobility than co llec tor streets . 
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2 .  Minor Local - S tree t s  s imilar t o  major local stree t s  but se rv ing a 
smaller number of dwelling unit s ;  minor local s t reet s  provide the 
minimum level of mobility for two-way traffic. 
3. Loop - S t reet s which make the necessary d irect ional changes t o  
intersect the same s t reet i n  two different locat ions without hav ing 
any other intervening s treet int ersec t ions ; a loop stree t serves 
abut t ing propert ies only. 
4 .  Cul-de-sac - S t ree t s  which are dead ends hav ing only one end open 
for vehicular access and serve only abut t ing propert ies . 
ACCES S  AND C IRCULAT ION 
A .  Ar terials Limited access roads,  princ ipal ar t erials, and m inor 
arterials shall be designat ed accord ing to  the mos t recently adop t ed Major 
Road Plan . 
B .  Co llec tors - The number and general locat ion of collector streets shall 
be in accord ance wi th the app roved Collector S t ree t Plan. In add it ion ,  any 
s t reet which serves or is expected to serve over 200 dwelling unt is shall be 
des ignat ed as a collector . S t reet s  serving over 200 dwelling units at . a 
dens i ty exceed ing s ix ( 6) uni t s  per acre, over 600 dwelling units at any 
density , or any nonres ident ial property except as provided in S ect ion 404 . 2  
B . 2 .  shall be designated a s  major collectors. 
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c. Locals - S t ree ts not designat ed as arterials or collector streets shall 
be designated as maj or local s treets unless they can meet one of the 
exceptions below: 
1. Streets which serve or are expected to serve less than one hundred 
(100) dwelling units may be des ignated as minor local streets. 
2. S t reets which serve or are expected to serve less than fifty (50) 
dwelling units and meet ing the requirements of S ection 404.2 C.3. 
may be des ignated as loop streets . 
3. S t ree ts meet ing the requirement s of S ections 404.2 C.4. and 404.14 
may be des ignated as cul-de-sacs . 
(NOTE: A s treet shall "serve" a parcel if the street is used or expected to 
be used as part of the shortest path between such parcel and the nearest 
arterial street . )  
13 
Purpose 
HANDOUT 1/6 
Kingsport (1971) 
The purpose of this section is to assist in assuring that sound 
subdivision development will take place within the jurisdiction of the 
Kingsport Regional Planning Commission by the establishment of minimum 
standards for use in the design of subdivisions. 
Streets and Roads 
Conformity to the Major Street and Road Plan - The subdivision of land 
and the design of roads servicing such land shall be undertaken in conformity 
with the Major Street and Road Plan adopted by the Kingsport Regional 
Planning Commission. 
Relation to Adjoining Road Systems - The subdivision of land shall be 
undertaken in such a manner as to enhance the development of the neighborhood 
in which the subdivision is located. The proposed road systems of a 
subdivision shall provide for the continuation of existing or platted streets 
in adjoining or nearby tracts. In addition, streets shall be provided to the 
satisfaction of the Planning Commission for the connection of a subdivision 
to any adjoining unsubdivided land. 
Classification of Streets and Roads 
functionally classified as follows: 
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Streets and roads shall be 
Freeways and Expressways - A freeway is a limi ted ac cess facility designed 
for traffic requiring relatively high operating speeds and having relatively 
long operating distances . These facilities have complete control of access 
through the use of grade separations and interchanges . An expres sway is a 
fac ility serving the same type traffic as the freeways but invo lves segments 
containing some at-grade intersections while re taining the other limited 
access aspec t s . 
Arter ial St reets - These facilities are designed for a minimum of contro l ,  
are generally lo cat ed at approximately one mile intervals and connec t  areas 
of principal traf fic generation .  A properly designed maj or ar terial system 
should help def ine residential neighborhoods , indus tr ial complexes , 
commercial centers , and recreational areas . 
Collector Streets This system is designed primarily to collect and 
d istribute traffic between lo cal streets and the maj or s t reet ne twork. Such 
streets are used primarily for traffic movement into , f rom ,  and within 
residential , commercial , and industrial areas rather than through such areas. 
Minor Collector Streets - This class of streets serves the internal traf f ic 
movement within an area of the city , such as a subdivision , and connec ts th is 
area with a higher classification of  the system . 
Marginal Ac cess Streets or Frontage Roads - These type s t reets are s t reets 
which are parallel and adj acent to major streets; and which provide access to  
abutting properties and protection from through traf f ic .  This type s t reet 
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may be required on commercial, industrial, and multi-family residentic?�_ 
developments as well as subdivisions intended for single family dwellings. 
Cul-de-sac Streets - Cul-de-sacs are local streets having one only open end 
providing no access to another street. 
Alleys Alleys are minor rights-of-way, dedicated to public use, which 
afford a secondary means of vehicular access to the back or side of 
properties otherwise abutting a street, and which may be used for public 
utility purposes. 
Rights-of-Way and Pavement Widths - Widths of rights-of-way and pavements 
shall be as follows: 
Freeways and Expressways - As specified by the Tennessee Department of 
Highways. 
Arterial Streets - As specified by the Tennessee Department of Highways. 
Collector Streets - Collector streets are those shown on the Major 
Street and Road Plan for the Kingsport Planning Region and shall have 
minimu� rights-of-way and pavement widths as shown in documents recorded 
as part of that Plan. 
Minor Collector Streets - Minor collector streets are not shown 0n the 
adopted Major Street and Road Plan since they are designed primarily for 
the purpose described in Section 62-34 . This type street when required 
16 
by the Planning Commission ·shall have a minimum right-of-way width of sixty 
(60) feet and a minimum pavement width of thirty-two (32) feet. 
Local Streets - Local streets shall have a minimum ri ght-o f-way wid th of  
f ifth (50) feet and a minimum pavement width of  twenty-eight (28) feet . 
Alleys - Alleys shall have a minimum right-of-way wid th of twenty (20) 
feet and a minimum pavement width of twenty (20) feet . 
Marginal Access Streets - Marginal Acces s  Streets or frontage roads 
shall have a right-of-way of  suf ficient width to permi t cons truction of 
the street as outlined in Section 62-88 of these regulations . The 
pavement width shall be 22 feet. 
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A. Widths of Rights-of-Way 
HANDOUT tl7 
Monterey (1973) 
The minimum width of right-of-way, measured from lot line to lot line, 
shall be as shown on the Official Thoroughfare Plan, or if not shown on 
such plan, shall be not less than as follows: 
(1) Arterial Streets . • . • . • . . . • • . . •  80 to 200 feet, as may be required by 
planning commission. Arterials are primary and secondary highways 
used primarily for fast or heavy traffic. 
(2) Collector Streets • . . • . • • . • . . •  60 feet collector streets carry 
traffic from minor streets to the arterial streets, and include the 
principal entrance streets of a residential development and streets 
for major circulation within such development. 
(3) Local Streets . . . . . . . • . . . . • . • .  50 feet minor streets ere used 
primarily for access to abutting properties and are designed to 
discourage through traffic. 
(4) Marginal Access Streets • . • • . .  50 feet marginal access streets are 
minor streets parallel and adjacent to arterial streets; they 
provide access to abutting properties and protection from through 
traffic. 
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(5) Dead-End Streets (cul-de-sacs) • • •  50 feet cul-de-sac s are permanent 
dead-end streets or courts designed so that they cannot be extended 
in the future . 
(6) Alleys: in commercial or industrial districts . . . . . . .  30 feet; 
in residential districts • • • • • • • • . • . . . . . . . . . .  20 f ee t . 
Alleys are minor public ways used primarily for service acce ss 
to the back or side of  properties otherwise on a stree t . 
In cases where topography or other physical conditions make a street of  
the required minimum width impracticable, the planning commission may mod ify 
the above requirements . Through proposed neighborhood or local bus iness 
areas the street widths shall be increased ten (10) feet on each side to 
provide f or movement of  vehicles into and out o f  necessary of f-street parking 
areas without interference to traf fic .  
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Ac�ess Streets to Subdivision Boundaries 
HA.t\J"D 0 DT 118 
Mountain City 
( no date ) 
Sufficient access streets t.o adj oining properties shall be provided in 
subdivisions to permit harmonious development to the area. 
Street Widths 
The minimum width of right-of-way, measured froITl lot line to lot line, 
shall be as shown on the Major Thoroughfare Plan and shall be not less than 
as follows: 
A. Arterial Streets and Highways . . • . . .  80-150 feet, as may be required. 
Arterial streets and highways are those to be used primarily for fast or 
heavy traffic and will be located on the Major Thoroughfare Plan. 
B. Collector Streets . • . . . • 60 feet. Collector streets are those which carry 
traffic from minor streets to the major system of arterial streets and 
highways and include the principal entrance streets of a residential 
development and streets for major circulation within such a development. 
C. Minor Residential Streets • . . . . .  50 feet. Minor residential streets are 
those which are used primarily for access to the abutting residential 
properties and designed to discourage their use by through traffic. 
D. Marginal Access Streets . . . . . . 50 feet. Marginal access streets are minor 
streets which are parallel to and adjacent to arterial streets and 
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highwa ys and which provide access to  abutt ing propert ies and pro tec t ion 
from through t raffic .  
E. Dead-End S t reets (c ul-de-sac s ) • • • • • •  50 fee t .  Cul-de-sacs are permanent 
dead-end stree t s  or cour t s  des igned so that they cannot be ext ended in 
the fut ure. 
In cases where topography or phys ical cond i t ions make a s t reet of the 
required minimum wid th imprac t icable , the planning commis s ion may mod if y 
the above requirement s .  
F. Alle ys • • • • • •  20 feet.  Alleys are minor public ways used primar ily for 
service access to  the back or side of  propert ies o therwise abut t ing on a 
s tree t .  
21 
HANDOUT #9 
Maryvi lle (196li) 
Street s 
1. Classif icat ion 
St ree t s  and roads are hereby clas s if ied accord ing t o  the function which 
they are to  se rve , the type , s peed , and volume they wil l car ry. and the 
required st andards of design. The broad categories shall be: 
(a) ar t eries,  
(b) co llect ors , and 
(c) land service s treet s . 
The designat ion i n  the major s t reet and road plan of  ar teries and 
collect or does not prevent other s t reets  proposed in or adjo ining 
sub d ivis ions f rom being s imilarly classif ied. Classif icat ions are 
def ined as f ollows : 
(a) Ar ter ies 
(1) Expressways and f reeways --thos e  major street s us ed for traf fic 
of  high speeds and high volumes b e t ween major urban areas cnd 
regions; limi t ed acce s s , par t ially or f ul ly grad e separated 
int ersect ions , and d ivided opposing traf f ic. 
( 2) Pr imary arter ies--(A-l) Tho s e  major st reets used for high speed 
and h igh volume traf f ic between Maryville and o ther urban 
centers and regions; acces s  at int e rsect ions with o t her 
arteries and at  major local centers.  
(3) Secondary ar teries--(A-2) Thos e major s t ree t s  us ed for traff ic 
of mod erat e to fas t  speeds and high volumes b etween major local 
centers of employment , recreat ion, and shoppiIlg and suburgan 
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centers; acces s at intersect ions with o ther arteries , collector 
street s and maj or local centers . 
(4) Tert iary arteries--{A-3) Those o ther arteries us ed for traffic 
of moderate speeds and h igh volumes which connect the higher 
c lass ified arteries with each other and with local centers and 
public facilities ; access with o ther arteries , collec t o r  
s treet s ,  and some minor s t reet s . 
B. Collec tors--{C) Those maj or streets used for t raffic of moderate speeds 
and high peak volumes between minor streets and the system of arteries 
or serving as principal entrance s t reets or primary circulation routes 
within a neighborhood or other l imit ed area; access at all other streets 
and some private ways . 
C .  Local Service S treets 
( 1) Resident ial streets--Those minor s t reets used for t raffic of low 
speeds and low volumes s i tuated predominantly within a neighborhood 
or o ther limited area; access with higher classified street s and 
private property . 
(a) Minor resident ial streets--{L-l) Those minor s t reets designed 
to provide access to abutt ing res idential property and t o  
dis courage the ir u s e  b y  through traffic. 
(b) Loop s t reets--{L-2) and Cul-de- sacs--{L-3) Those minor s treet s  
of short length used for t raffic of low speeds and low volumes 
primarily des igned for access to abut ting property and so 
c onstructed as to  originate and terminate in T-intersec t ions 
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with other minor streets or to terminate in dead-end turn­
arounds so designed that they cannot be extended in the future. 
\c) Harginal access streets-- (L-4) Those parallel and adj acent to 
arteries and which provide access to abutting property 8nd 
protection from through traffic. 
(d) Alley and service drives--(L-5) Those minor streets used 
primarily for service access to back or side of property 
otherwise abutting a street. 
(2) Minor industrial or commercial streets--Those minor streets 
designed to provide access to abutting cornmerical or industrial 
property and to discourage their use by through traf fic. 
Industrial or commercial streets may include marginal access 
streets, cul-de-sacs, and alleys or service drives. 
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HANDOUT li10 
FINANCIAL RESOURCES 
Outline of MTAS Technical Report by W. K. Joines 
1. State Street Aid Fund 
This fund is a specifically directed fund that can only be applied to 
streets and street-related activities as identified in the MTAS Manual. 
This Manual is provided as a supplemental handout to this course. Let 
us now briefly look through this booklet and 'identify the specific uses 
that these funds may have. 
2. Municipal Street Transportation Assistance Fund (MSTA) 
These funds are supplemental monies provided by the State for the 
specific use of cities on their streets. The MSTA funds are not as 
restricted as the Street Aid Funds; however, they must be utilize� in a 
manner that can be audited as applied to streets. 
3. General Fund 
This fund is the basis for all general government operations. It 1s the 
pool of monies that is derived from property taxes, business taxes, and 
other general revenues. Most of the street system's needs relating to 
maintenance and minor repairs are dependent upon this resource. 
4. Federal Aid Urban Funds 
These are federal, state, and local matching funds that are apportioned 
to cities with a population of 10,000 or more. These monies are 
directed for specific use on designated routes as approved by all of the 
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part icipant bodies and o f f e r  all related traffic uses,  such as 
cons t ruct ion. The s e  fund s add greatly to cost s due to federal 
cons truct ion specif icat ions . 
�. General Fund Bond s 
These monies are for  major s t reet cons t ruct ion programs, primarily as D 
resul t of the Street Capit al Improvement s  Program as approved by the 
governing bo dy. The proceeds of  the bond sale are generally deposi ted 
into a spe cial bond account for the purpo se of  expending the necessary 
monies as the pro gram is accomplished. 
The art of managing s t reet dollars is obtaining the best availabl e datd 
regard ing the s t reet sys tem and i t s  need , as we ll as knowing other 
o rganizat ional need s .  The ab ility to compe te well for additional doll ars 
de pend s to a great ext ent upon one ' s  abili t y  t o  de termine organi zat i onal 
needs and to  pre s ent the s e  need s to  au tho r i t ies. An appreciat ion for 
as sess ing infras t ructure need s and present ing these f inds through 
we ll-prepared capital improvement budget pre s entat ions is al so essential. 
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LIST OF FIGuRES 
, 
NOTE: The figures displayed with' the text are 
ph0tr0graphic reductions of 20" x 30" panels 
developed by the author to illustrate pre­
sentations made to sev,ral' Tennessee cities 
dur1rng the HUD-TML-MTAS "capacity building" 
program. 
Figure No. I - Local Decisioq-making Process • • • • • 3 
Identifies the respective roles of the 
local planning commission, operating 
agencies, project review c9mmittee, and 
legislative body (council or board) and 
illustrates the continuing, cyclical na­
ture' of: the process of planning, imple­
men ta tion, and evaluation'. 
I I � 
Figure No.1 2 • Project RevieW: Determination 
'of 'Priorities • ••••• • •• ! •••• � •••••• • • • ••• • • • •  5 
I I 
Details the project ev�uation process 
and iists the hierarchy' of criteria used 
to "screen" proje,cts tol d�termine their 
priori ty in the s'u-year eapi tal improve-
mentlf pr'ogram. I 
Figure No. 3 - Project Selection/Evaluation: 
Policies in Action • • • • • • • ••• • ••• • 0 0  • • • • • • • •  7 
Illustrative of the typical situation a 
community must face when considering the 
feasibility of annexation. The questions 
of costs and benefits, for a hypothetical 
town, include school capacity vs. enroll­
ment (shown as a percentage of capacity), 
proximity to jobs (indicated by "indus­
trial park"), and extention of sewer and 
water service (complicated, in this case, 
by a high ridge). The importance of 
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rela t ing such questions to the commu­
nity's capital imp rove�ents program 
is emphasi zed. 
figure No 0 4 - Assessment o f  Fiscal Capaci ty ,, �  12 
While only two ind icators of the commu­
nity's f iscal capacity are i l lustrated , 
the General Fund and Bonded Debtp examin� 
ation of these factors and the projected 
deficiencies or reserve capacity make s it 
poss ib le to re late the s cheduling of cap i tal 
p roje cts to the f inancial cap ability of the 
community in any given year. The ab ility 
of  the community to borrow on favorab le 
terms is directly af fected by the level of 
bonded debt as it relates to the total 
as ses sed valuation (15 per cent is re garded 
as an upper limit for small cities. 12 per 
cent for large). 
30 
I. INTRODUCTION 
In any city, there are two kinds of insigh t 
that must be brought together in planning for 
capital needs. First, there are the department 
heads or the people actually running the indivi­
dual program -- the police chief, the fire chief, 
the parks director, etc. These are the people 
who best understand their particular programs and 
needs because they are closest to them, but they 
are not expected to have a perspective of the total 
city operations. Second, there is the "overview" 
of the entire municipal program -- the relation­
ships between all departments, activities, costs, 
and revenues. This overall perspective is best 
understood by officials who deal with the entire 
city -- such as the mayor. city manager, finance 
officer, and planning director -- but who do not 
have a first-hand understanding of departmental 
needs. 
The capital improvements program is a way to 
bring these two types of understanding together. 
For this reason, it should be organized as a 
"gathering up" process. One or two central people 
should be charged with the job of collecting 
specific proposals from all city departments, 
screening them, and combining them into a single 
program that best fits the goals and resources 
of the total city. 
The personnel who should most logically be 
involved in this annual job will vary from one 
city to another, depending on the size and organi­
zation of the city's staff. But most importantly, 
the system should be kept simple, understandable, 
and neatly organized so that each person involved 
knows what is expected of him. The preparation 
of the six-year capital improvements program 
31 
should be repea ted annua lly by (a ) eliminating 
the firs t year; (b ) adding lone more year to the 
tai l  end; and (c) reexamining the en tire six­
year pict ure . 
I 
II. DEVELOPMENT OF PROJECT, REQUESTS 
This "brief" out lines the: s teps that should 
be fo llowed in a s s embl ing, evaluating and ad opting 
projects in a capi tal improvements program .  
A .  Inven tory needs an'd es tab lish very rough 
co s t  estimates. 
1. Make a l is t of dep ar tmen ts, or logical 
divis ions of ac t ivi ty, representing the en tire 
ran ge o f  act ual or pos s ible capi tal inves t­
men ts b y  the c i t y. (Example: fire, ·po l ice, 
parks, s ewer, water, o ther pub lic buildings . )  
The lis t will be long or shor t, depending 
on the size of the city. 
2. Make up a s imple form wi th these 
headings: "Des crip t ion o f  Proje ct," 
"Very Approximat e  Cos t," "Priori ty," "Year 
Needed," and "Jus tifica t ion." 
3. Have each depar tmen t head fill out 
this form for his departmen t. Under "Priority" 
he should put �J B., C., D., E. s F ( s ee B-1, . 
Page 4). "Jus t i f icat ion" should be limited 
to 50 words or l e s s . 
This s tep will require some consul­
ta tion to make sure that the depar tment 
head unders t ands wha t  is reques ted and 
th at the forms are f illed o u t  the same 
way by eve ryone. 
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B .  Ten tatively group proj ec t s  in very rough 
prior i ty sequertce . 
1 .  As semb le the inf orma tion f rom these 
forms in to one mas ter ;I.;is t ,  in wh ich the 
needs are regrouped by departmen ts and 
pr ior i ties , with prior i ties ass i gned on 
the b as is of the sequence of que s t ions : 
CONSIDERATION 
Is proj e c t  und erway , le gally 
commi t ted , needed to correct 
a spe cial threat to l if e ?  
PRIORITY 
if YES ------------------------�> A 
if NO go to nex t ques tion 
..L, 
Is p roj ect a p l anning cons idera­
tion ( conforming to compr ehensive 
communi ty p lan) ? 
i f  NO __
_
______
_
__ �� F 
i f  YES 
J, 
Does proj ect need fur ther s tudy ? 
if YES 
if NO 
J,. 
Is pro j ect proper ty coord inated 
with o ther developmen ts (pub lic 
or private) ? 
) E 
i f  NO ------------------------->+. D 
i f  YES 
J 
Mus t proj e c t  conf orm to exac t 
s chedule o f  implemen t a ti on? 
i f  NO -------------------------)+ C 
if YES -1--------------------------7) B 
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2 .  At th is point the l i s t  should b e  c a r e­
f ully s cr eened wi th an eye to add ing an d de­
leting items . 
a .  If thel7e are cer tain "new" needs 
that are no t tqe respons ib i l i ty of an y 
regular d epar tmen � (s uch as pe rhap s a 
lib rary in a c i ty ' tha t has none ) , forms 
should be mad e out f or the se and ad ded 
to the o ther s .  
b .  De le te i t ems tha t appe ar t o  be 
"pe t "  p roj e cts bu t cannot be amp ly j u s t i ­
fied . 
c .  De lete i tems that are n o t  r e a lly 
" cap i t al imp rovemen ts . " 
d .  Add i tems tha t are impo r t ant to the 
balanced deve lopmen t o f  the c i t y but may 
have been exc lud ed or over looked by the 
depar tmen t heads • .  
e .  Re late prpj e c t  reques ts to the 
co mmun i ty ' s  comprehen s ive plan , w i th the 
as s is tance of the l local planner . It is at 
th is in it ial sc reening tha t the planner 
can be par t icu larly he lpf ul in ad j us ting 
the l i s t f rom a co l le c t ion o f  sepa rat e de­
p a r tmen tal reques ts in to a b a lance d l is t  
o f  cap i t al inves tmen t s  tha t are t ied to 
the imp lemen t a t ion o f  th e c i t y ' s ob j e c t i ves 
as exp r e s s e d in i t s p lan . 
3 .  Through the s teps above , the t o tal 
l i s t  can be eva lua ted to get a "hand l e "  on 
ab out how much money is needed and how b ad ly 
it is needed . 
4 .  Re view the resul ts of the work d one up 
to th is po i n t  w i t h  some sort of leadersh ip or 
po l icy commi t tee -- pos s ib l y  a commi t tee of the 
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mayor , a coup l e  o f  re p r e s en t a tive coun c i l  
members , t h e  c i t y man a ge r , t he f in a n ce 
of f i cer , an d p l anne r . 
c .  Deve lop pre l imin ary c o s t e s t ima t e s  f or 
higher prior i ty proje c t s .  
At t h i s  po i n t ,  t h e  h i gh p r io r i ty i te ms 
sh ould be s e le c t ed f o r  fur ther de t a i l in g . To 
ge t some idea of how many i t ems to i n c lude , 
i t  w i l l  be nece s s ar y  to to t a l  the app r o x ima t e  
cos ts and compare t h i s  r o u gh ly w i th t h e  r e ­
sul ts of the nex t s e c t ion , "F inan c i ng C ap i tal 
Impr ovemen ts , "  wh i c h  wi l l  ind i c a t e how much 
r evenue wi l l  b e  ava i lab le f r om var ious s ou r c e s , 
in cluding f e de r a l  and s t a t e gran t s  f o r  c e r ­
t a i n  p r o j e c ts . 
1 .  Where n e ce s s ary to cons ide r un an t i c i­
pated co s t  changes and to r e f ine e ar l i e r  e s t i ­
mates , take t h e  h i gh p r i o r i t y i t ems back to 
the res po n s i b l e  d e p a r tmen t head s and have them 
prepar e : 
a .  Co s t  es tima tes bas ed on f u r t h e r  
j u s t i f ic a t ion and eng inee r ing . The s e  
sho u l d  b e  b roken-d own in to compon en t c os t  
i t ems s u ch as land , en ginee r in g ,  paving , 
e t c . 
b .  An es t i ma t e  o f  the in c r eas ed 
ope r a t ing co s t s tha t  wi l l  re s u l t  f r om the 
capi tal improvemen t ,  s o  tha t impa c t  on the 
ope r a t ing b ud ge t  can be meas ured . 
c .  A d e s c r ip t i on o f  var i o us f in an c i ng 
po s s ib i l i t i es . (For examp l e , a s ewage 
trea tmen t p l an t  may be e l i g ib le f o r a 30 
per cen t fede r a l  gran t  f r om the W a t e r  
Pol l u t ion Con t r o l  Ad min is t r a t i on of t h e  
U.  S .  Dep ar tment o f  Heal th , Ed ucat ion , and 
We l f are . ) 
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data . 
d .  An es timate on the length of time 
required to complete the proj ect . 
D .  Reevaluate scheduling based on improved 
1. Based on a comparison of es timated 
cos ts and revenues , regroup the proj ects in to 
two groups , assuming a s ix-year program : 
a .  Firs t and second years . 
b .  Thir d througb s ixth years . 
E .  Prepare f inal cos t estimates . 
1 .  For the first two years , prepare final 
cos t , estimates (within 10 per cent of actual ) . 
: � . 
Have plans and specif ications prepared 
�t leas t preliminary . 
3 .  Develop a tentative implementat ion 
's chFdule for the f irst year ' s  proj ects . This 
:schedule should include when bids would be 
received , when "no tice to' pro ceed" would be 
issued , and when contract is estima ted to be 
completed as well as o ther dates of special 
importance . 
F .  Prepare report .  
1.  Prepare and print a s imple , readable 
repor t which sets forth the s ix-year pro gram, 
in cluding the proj ect descript ion , es timated 
cos ts , priorities , year needed , year pro­
grammed , time required to complete the pro­
j ect , pos sible methods of financing , and any 
other pertinen t informat ion .  (The text should 
be supplemented by summary tables and loca­
tion .. ps . )  
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2 .  A po s s i b le add i t ion wo u ld be to i n ­
c l ude the more de ta i led, in f o rma t ion o n  th e 
f i rs t year w i t h  a b r eakdown of ac tua l sou r c e �  
o f  revenue . 
G .  Ho l d  pub l i c heari ng. 
1 .  H o ld a we l l-ad ve r t ised pub l i c  h e a r i n g  
o n  t h e  r e po r t . D i s t r ib u t e  t h e  repo r t  i n  ad­
van ce to v a r i o us r e p r e a en ta tive c i t i zens ' 
group s . 
2 .  Pre s en t  the r e p or t as a po l i c y  r e ­
commenda t ion o f  the c i t y , exp l ain ing tha t i t  
is done annua l ly , e t c . , and k e e p  a r e c ord o f  
reac t i ons , ob j e c t ions , , s ugges t ions , e t c . , to 
re f e r  to wh e n  r e p e a t i ng the pro c e s s  nex t ye ar . 
I I I . F INANC I NG CAPI TAL IMPROVEMENT S 
Th is s e c t ion d ea ls wi th how a c i t y can f inan ce 
a cap i tal i mp r ovemen ts p r o gram .  It is ce r t a inly 
e asy to d i s cover tha t many th ings are need e d . Th e  
ci ty needs a new c i ty ha l l ,  be t ter s t re e t s , mo re 
park ar eas , an improved u t i li t y s ys tem ; the l is t  
goes on a lmos t inde f in i te ly . In the p r e ce d ing s e cw 
t ion , we consi de r e d  i d en t i f i c a t i on o f  commun i t y  
needs and t h e  s e t t in g  o f  p r io r i t ie s  f o r the mo s t  
immed i a t e o f  the s e  nee d s . In th is s e c tion , we hop e 
to b r i e f l y  d is c us s h ow o f f i c i a l s  migh t go abou t d e ­
c i d in g  how to p rovide the n e c e s s a r y  revenue t o  
f inan ce t he s e  n e e d e d  imp r ovemen ts . 
F i r s t ,  who s ho u ld worry ab o u t  pa y in g  f o r  a l l  
t h e s e  need e d  pr oj e c t s ? Th e f inance o f f i c e r  is t h e  
l o gi c a l  candid a t e . He w i l l  need the he lp of o t he r 
depar tmen t heads . F o r  e x amp le , the wa ter s y s t em 
s upervis o r  w i l l  be o f  as s i s t ance wh en eva lua t i ng 
ce r t ain u t i l i ty in come s ource s . Th e c i ty manage r  
an d / or mayor a l s o  w i l l  b e  invo lved i n  t h e  l ong- r an ge 
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forecas t ing and es tima te review pro cesses . Various 
consultan ts from agencies such as MTAS wi l l  be ab le 
to provide techn ical as s is tance . 
The balance of this section outl ines the s teps 
to be taken in preparing final income es tima tes for 
a capi tal improvemen ts program. 
A .  Inven tory revenues available . 
As with expenditures , an inven tory of re­
venues presen tly available and expec ted should 
be made . In this inventory , care fu lly record 
act ual re ceipts during the pas t three years 
for each source of income . If any maj o r  
changes have occurred , note why . This tab ula­
tion of re ceip ts will likely re flect some 
trends that may well be expected to con tinue 
in the future . 
B .  Es tab lish a file on the local and area 
economy .  
This file has many us es . No t only is it 
help ful in fore cas ting re,venues for capital 
improvemen ts program purposes , bu t this f ile 
is also importan t in predic ting revenues for 
rou tine operations as well as spe cial bond 
pro grams . Economic ind ica tors such as 
water cus tomers 
elec tri c cus tomers 
gas cus tomers 
school enro llmen t 
civic and county populat ion 
number of employee s by various 
types of employmen t 
au to re gis tra tions 
pos tal re ceip ts 
re t ail sales 
wholesale s ales 
per capi ta income 
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bank depos i ts 
bui lding permi ts 
spe cial announc�ments about new indus­
tries or other i tems affec ting the 
local economy 
should be maintained . I t  is relatively 
easy to keep this f i le up-to-da te i f  news­
paper clipp ings are per iodically p l ace d in 
the file as well as regular s t a temen ts from 
the bank , post o f f ice , other utili ties , e t c .  
B e  sure t o  check wi th your p lanning commis­
s ion to see i f  information s uch as this has 
been comp i led previous ly . 
c .  Identify spe cial income sour ces . 
In addi t ion to usual opera ting income 
sources , there are availab le a number of 
spe cial methods of f inancing a cap i tal i� 
. p rovements program : 
1 .  Current Revenue . : Becaus e i t  is de­
pendent bn the t ax rate a�d property apprai­
s als , current revenue does not vary sign i f i­
can tly from year to year . ;  
2 .  Bonds . Mos t cit ies have the author­
i ty to issue general obl i gation bonds , re­
venue bonds , spe cial purpose bonds , authori ty­
type bonds , assessmen t bond s , and short term 
notes . 
3 .  Federal and S tate Aid . There are a 
number of federal and s tate agencies tha t 
have extens ive in format ion on financial aid 
programs availab le . Lis ted here are the 
maj or agenc ies tha t can provide add i tional 
in format ion on var ious type s  of aid from 
other governmen tal agencies : 
U. S .  Departmen t o f  Hous ing and Urban 
Development 
Federal Aviation Agency 
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Tennes s e e  s t ate agencies : 
Depar tmen t of Economic and Commun i ty 
Development 
Depar tmen t of Transpor tation 
S tate Planning Offi ce , Local P lanning 
Division 
Office of E conomic Oppor t unity 
Department of Conservat ion 
Developmen t dis tricts 
Muni cipal Te chnical Advisory S ervice � 
The Univers i ty of Tennes see 
D .  Estimate income available for c api tal 
improvemen ts • 
Income available from cur rent re venue 
sho uld be forec ast by maj or so urce of funds 
and by year for the next six years o This 
sho uld be done by list ing the various sources 
in a column and acro ss from that ind ica ting , 
in the vari o us years , how much income will be 
re ceived from each of the so urces and t o tal­
ing this at the bo t tom of the form. The fore­
cas t should be based upon p as t  trends as well 
as upon curren t informat ion . The re corder , 
finance officer , c i ty manager , and /or mayor 
will likely need to make these " guesst imates" 
about income 0 
At this poin t , e s t imates of operating ex­
pend i t ures by depar tmen t for the same period 
sho uld be made so tha t  the ne t operatin g  re­
venue avai lable for cap i tal expendi t ures may 
be obtained . The recorder , finance o fficer , 
the city manager , and/or the mayor or o ther 
general policy group should review the pos s i­
bili ties for special so urces of  financial ass is­
tance as outlined in S ec t ion C ( see page 13) � 
From th is informa tion , a care ful e s timate 
of how much money is available f or f inancing 
cap i tal improvemen ts on a p ay-as -you-go and / or 
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a bond basis can be determined . This infor­
mat ion is combined with data received on 
various types of grants and loans avai lable . 
E .  Prepare report on funds avai lab le . 
As f inal cost estimates are being pre­
pared on the first two y�ars of the capital 
improvements program, f inal evaluat ion of in­
come avai lab le in those years a�so should be 
comp leted . A committee of ele c ted of f icials 
and appropriate appointed of f ic�als must 
reach conclus ions on j us t  how f ar they want 
to go in meeting the community ' s  nee ds in the 
f irst year . A general indicat ion of how much 
wi l l  be done in each of the next f i ve years 
also should be made . 
At this point , the revenue sect ion of the 
city ' s  capital improvements program report 
can be prepared . 
IV . SUMMARY AND OVERVIEW 
As the princ ipal tool for coordinat ing physi­
cal and f inancial planning , the capital improvements 
program is essential to implementation of the com­
muni ty ' s  comprehens ive planning process .  S ince that 
process inc ludes the identi ficat ion of the communi­
ty ' s  general goals and spec i f ic obj ectives , the 
capit al improvements program has a critical role in 
the achievement of those goals and obj ectives. 
Such a program requires the insight and tech­
nical knowledge of department heads at the opera­
tional le vel , on the one hand , and the b road under­
standing of total community needs as s een by the 
po li tical and adminis t rat ive leaders on the other. 
Once deve loped , the program allows sys temat ic exten­
s ion of services and cons truct ion of facili ties and 
permits more e f f icient use of local revenue in the 
process . 
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B y  re lating the planning of phys ical i mp r o v e ­
men t s to as se ssment of f is cal capacity (what the 
c ODUllun i ty can "afford " to do in a given t ime pe r i od ) , 
the c r ed ft of the c ommunity is prote cted and p lanning 
can p r oceed on a realistic basis at the s ame t ime 'j 
Be cause the fund ing of capital proj e c t s # 
thr ough the capita l improvements program � is b a s e d  
o n  a community�wide inventory and comprehens ive 
p lan � pub l ic funds can be expended more equitab ly 
and development wi l l  oc cur wh ich is pred ic tab ly con­
s i s tan t with the community ' s interests o 
For further reading on this subject : 
Capital Programming and Capi tal Budget i ng �  
A Manual of Susg�s ted Prac tice � Mun icipal 
Finance O f f icers Association , Se cond 
Printing ,  ( 19 6 7 ) . 
Preparing a Mun icipal Capital Budget, A TSPC 
Sta f f  Guide , Tennes see S tate P lan ning 
Commiss i o n , (196 6 ) . 
Management Poli c ies in Local Governmen t  
Finance , International City Managemen t  
As soc iation , ( 19 75 ) . 
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Techn ical As sis tance 
Informa t ion and /or techn ical as s i s t ance may be 
ob ta ined from any o f  the o f f ices of the Mun i c ipal 
Techn ical Advisory Service : 
KNOXVILLE (headquarters) 
1000 White Avenue 
The Univers i ty of Tennessee 
Knoxv i l le , TN 3 7 9 1 6  
6 1 5 / 9 7 4-5301 
COOKEVILLE 
124 South Madi son Avenue 
Cookeville , TN 38501 
6 1 5 / 528-5 518 
JACKSON 
P .  O .  Box 2784 
Jackson , TN 38301 
901 / 4 2 3- 3 7 10 
MARTIN 
181 Clemen t Hall 
UT�Mar t in 
Mart in , TN 38238 
901 / 5 8 7 - 7 839 
MEMPHIS 
1 2 7  Mad i son Avenue 
Memphis , TN 38103 
901 / 5 2 3-2535 
NASHVILLE 
590 Cap itol Ri l l  Bld g . 
301 Seven th Ave . North 
Nashville , TN 3 7 2 1 9  
6 1 5 / 256-8141 
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Copies are avai lab le at no c o s t t o  Tennes see 
aun icipal o f f i c i al s . Price to others : $ 1 . 00 
per copy 
THE UNIVERSITY Of TENNESSEE 
Edward J. Bolin8, President 
Charles E. Smith, V ice President for Pu bl ic  Service 
A.B. Biscoe, Jr., Associate V ice President for Pu b l ic Se rv ice 
INSTtTUTE fOR PUBLIC SERVICE 
Robert S. Hutch ison, Execut ive D irector 
leonard R.  Rogers, Assistant Director 
MUNICIPAl TECHNICAL ADVISORY SERVICE 
V ictor C. Hobday, Execut ive Director 
TINNESSEE MUNIC IPAL LEAGUE 
He rbert J .  Bi ng h a m ,  E xecut ive D i rector 
MT AS. � u n i t  of The U n iversity of T ennessee'§ 
I nstitute for Public Service. is  operated in 
cooperation with t� Tennessee M u n ic ipal league. 
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NOTE : Handout #12, The MTAS Procedures Manual , Local Gove rnment 
Public Works S tandards and Specif icat ions , will be circulated 
for in-workshop use . 
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CONSTRUCTION MANAGEMENT OUTL INE 
I .  INTRODUCTION--TAKING THE F I ELD 
I I . THE F INAN C I AL PLANN ING PHAS E--GETTING ON BAS E 
1 .  Unde r s t anding the Ground Ru les 
-S t a t e  Laws and Regulat ions 
-Lo cal Requiremen t s  
2 .  C ap i t al P l anning 
-Fac il ity Inventory/Proj e c t  Ident if icat ion 
-Prior ity- s e t t ing 
-As s e s sment of Fund ing S ources 
-Borrowing 
-Cap ital Budg e t ing 
3 .  As s emb l ing your Team 
4 .  Proj e c t  Planning 
-Es t imat ing Cap it a l  C o s t s  
-Es t imat ing Operat ion C o s t s  
-Are the C o s t s  T o o  High ? 
-What to Do Ab ou t Hi gh-C o s t  Proj e c t s  
5 . C on c lu s ion 
HANDOUT # 1 3  
I I I . THE PRECONSTRUCT I ON PHAS E O F  F INANCIAL MANAGEMENT--MOV ING T O  SECOND 
1 .  Short-T e rm F inanc ing 
-Sho r t-T erm F inanc ing Al t ernat ive s 
-Arb it rage Earnings During C ons truc t ion 
-Advant age o f  Short-T erm F inanc ing 
2 .  D e s i gning the Bond I s sue 
3 .  Th e  Con s t ru c t ion C ontract 
4 .  The Proj e c t  Budge t 
5 . The Ca sh Flow Forecast 
6 .  C onG lus ion 
IV . F INANC IAL � AGEMENT DURING THE CONSTRUCT I ON PHAS E--ROUND ING THIRD 
1 .  E s t ab l ishing Ac count ing Sys t ems 
2 .  Proces s ing and Re cord ing Tran s a c t ions 
3 .  Inve s t ing Cons tru c t ion Fund s 
4 .  Manag ing the C ontract 
5 . Monit o�ing Proj ect Pro gres s  
6 .  Co nc lus ion 
V .  COMPLETING THE PROJECT COMPLETI ON PHASE--CRO S S ING THE PLATE 
1 .  S e l l ing Bond s 
-Marke t ing the I s sue 
-Clo s ing the S a l e  
2 .  Preparing for the Gr ant Aud i t  
3 .  C on c lus ion 
VI . CONCLUS ION--THE POST-GAME WRAPUP 
50 
NOTE : Handout # 1 4 ,  tqe leMA Managemen t  Info rmat ion Se rvi c e  Report 
on S t reet and Road Maintenance ,  will be c irculated f o r  in­
workshop u s e . 
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Int roduct io n 
PUBL IC WORKS MAINTENANCE MANAGEMENT 
by A .  C. Lock 
HANDOUT 11 1 5  
The day should b e  past when the s t reet superintendent tells the gr ad er 
operator , "Go down in the south part of  town and get lost  the rest of the 
d ay . "  Another one was heard to s ay , "I drive the s e  s t reets  every day to f ind 
j obs  for my men to do tomorrow . " When asked what kind of records he kep t , a 
s anitat ion super intendent replied , "The city  manager expects me to co l lect 
the garb age and I don ' t have t ime to  do  that and keep records both . "  Whe n  
asked what he was go ing to  rely o n  when t h e  ci ty  manager as ks him f o r  h i s  
bud get reque s t  next year , his  answer was , "The manager knows that I ins t alled 
this new s y s t em this year which has reduced personne l  by 5 and has reduced my 
operat ing exp enses by 15  p ercent ,  and I believe that is all the explanat ion I 
will need . "  He was then as ked what would he then do the fo llowing year , and 
af ter thinking a minut e ,  he said , " I  gue s s  I haven ' t  looked that f ar down the 
line . "  
Too many public wo rks managers le t their subo rd inat es get by with th is 
kind of  th inking , becau s e  of  the d i f f icult ies involved in changi ng the 
s ituation . Supervisors are too bus y  to  do unneces s ary paper wor k ,  and 
pos s ibly they have had exper iences in the pas t that make them reluct ant to  
accept this  type o f  change . Although it should not be fo rced on them wi thout 
their input , supe rvisors should realize that ris ing cos t s  make it  nece s s ary 
t o  f ind ways to do a better  j ob at le s s  cos t .  No management tool can do  away 
wi th the need f or good personnel,  equipment and mater ials , but somet ime s 
b e t t er management can cause thes e  e lement s  to  be ut iliz ed in mo re e f f ect ive 
ways . Therefor e , if we are going to cut cos t s, it behooves upper management 
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t o  overcome the inertia that prevents improvement and re finement . They 
should take the lead by involving all levels of management and supervis ion in 
developing management tools that will us e resources in a more efficient and 
effect ive way . 
Inst alling any management system is going t o  re quire t ime , pat ience,  
pl anning , c ommunicat ions and o ther th ings that public works managers aren ' t 
sure they can give. All levels of management mus t  be involved in any new 
sys tem, and this causes some people to feel threatened . Too many t imes the 
people at the lower levels are reluctant to give input even though they may 
be the mos t  knowledgeable in many of the areas to be inves t igated . An effor t  
must be made in t h e  beginning and shown a l l  during the process that n o  one 
needs to  feel threatened and that ideas f rom all levels are des ired. 
Any management sys tem change mus t  be init iated by upper management. 
Will iam Ouchi , a wri t er on indus trial management , has said : 
The reasons for s t ar t ing at the top boil down to one central issue :  
the lower level employee o r  manager cannot part icipate unless those 
above provide the invitat ion to do so . I f  an organiza t ion begins 
by being r igid ly h ierarchical , evolut ionary change must begin at 
the top of the hierarchy . The only change that can begin at the 
bot t om in such an organizat ion is revolut ion, and revolut ion was 
the solut ion brought on by the United S t at es labor union movement 
in i t s  currently ant agonis t ic form . 
Workmen today no t only want a l iving wage, they want to contribute to 
management ,  and they have s omething to  offer . Therefore ,  it behooves top 
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management t o  put in writing the obj ect ives of t he department .  This wri t t en 
pol icy statement should out line t he primary obj ectives of the department , and 
s t ate i t s policy in regard to its departments. To this idea, Ouchi has said : 
An organiz ation ' s  philosophy can be its most useful tool in unit ing 
t he activities of employees through a common underst anding of goals 
and values. A philosophy provides a standard of responses t o  problems , 
explains why certain behaviors will be rewarded and accounts for the 
company image, which may even affect individual self-image. 
Management by obj ectives is one management tool t hat adapts itself very 
well in the public works field. Public works is a field where the quantities 
of the activities may vary from one year to the next, but the activit ies 
themselves change very lit t le. Even though the quantities vary , they are 
predictable.  This is the type of operation where this management tool can be 
effective. This technique calls for obj ect ives to be stated and then a plan 
to be developed for meeting these obj ect ives. A cycle then occurs whereby a 
budget is prepared, the work occurs and an evaluation is made. The process 
is continual as refinement s  are made to the system . In this sytem, an ideal 
is never reached ; however, new ideas, equipment, materials, et c., continue t o  
emerge that make the system better. 
Initiating this management system is a long and arduous procedure, but 
the increased efficiency will make the time wel l  spent. Because of the time 
the design will require, it probably could be done best by an ou tside 
consultant . 
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However, much of the "leg work" can be done by c i ty personnel .  The 
des ign begins wi th an inventory of all  fac i l it ies maintained . Th is is 
fol lowed by : 
1 .  Making a lis t  of all maint enance func t ions or ac t ivities p erformed 
on all f acilit ies ; 
2 .  S e t t ing the acceptable s t andards of maintenance ;  
3 .  Determining the crew s ize , and equipment and materials required ; 
4 .  Developing the annual work program ; 
5 .  Trans lat ing the work program into dollars ,  or the annual budge t ; 
6 .  S cheduling, performing, monitoring and evaluat ing the p rogram ;  
and 
7 .  Planning next year ' s  work 
S ome cities in Tennessee are already us ing this sytem or s imilar ones. 
It is hoped that this mat erial will help public works managers , 
s uperintendents,  and foremen see the value of adminis tering and p lanning 
their work so that the grader operator does not have to "get los t "  the res t 
of the day , or drive the s tree t s  in order to find s omething f o r  his  men to do 
the next day. Hopefully , they will be able to  show the c i ty manager ,  in real 
numbers , what was accompl ished during the year and what can be accomplished 
next year , if furnished the necessary resources.  
THE PLANNING ELEMENTS 
Inventory 
When init iat ing th is sys t em, the first need is to inventory a l l  
facult ies ( s treet s ,  s torm sewers, sanitary sewers,  water  lines , eng ineer ing , 
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etc . ) which require maint enance and operat ion. Although all references are 
made t o  maintenance, some departments do a considerable amount of new 
construc t ion, and his would be incorporated into this system also. 
The inventory would include the length and wid th of all streets, the 
length and sizes of ut ility lines, the number and size of al l valves, met e rs, 
manholes, t he build ings that are to be maintained , the acres of parks to mow, 
etc. The streets would probably be separated into the dif ferent categories : 
local collec tor, arterial, et c. , since each would receive a different level 
of maintenance. The workers could be trained t o  collect this in formation if 
it is not already available. 
Act ivi t ies 
The next j ob would be t o  list in detail all maintenance ac t ivities that 
will be performed on each facility. There may be 50 or more maint enance 
act ivit ies j ust f or streets t hat would include the following : 
pothole patching 
unpaved shoulder maint enance 
curb and gut t er construc t ion 
stockpiling/materials handling 
train ing 
street sweeping 
sewer/wat er patc hing 
crack sealing 
resurfacing 
inspec tion 
administ rat ion 
This task should involve all levels of managemen t and supervision, and 
will be a t ime-consuming task . These act ivit ies should be placed in a 
d irec t ory, in alphabet ical order with their numbers, and with descript ions 
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where necessary. Everyone �nvolved in the maintenance operat ion mus t learn 
to des cribe the work in the same way. 
Quali ty S t andards 
Quali ty s t andards are guidelines on how well an ac t ivity will be 
performed , meaning under what cond it ions it will be done ( the grass will be 
moved when it reaches 1 6  inches in he ight or ruts in as phalt will be pat ched 
when they are 1� inches deep ) , or how oft en ( road s ide will be reworked 
annually or pat ching will be done as needed ) . S e t t ing quali ty s t andards will 
require several approaches to determine the level of maint enance that mus t b e  
given each act ivity o n  each facility. What d o  the c i t i z ens require i n  the 
way of resident ial st reet sweep ing ? How much s t reet patching will b e  
required ? How much more will b e  required if w e  have a bad wint er ? How many 
miles of water lines will we clean? A review of maintenance history will be 
required for some ac t ivit ies s uch as snow plowing : what is the average 
amount we have done over the las t  five year s ?  Ac t ivities s uch as seal coats 
and overlays may be whatever the bud ge t  will allow , or if  you are l ucky , you 
can depend on the b udget authorit ies to allow you to overlay all s t reets 
every 12  years, and chip seal every four to five years . These are the types 
of quest ions that mus t be answered to  init iate a main t enance by obj ect ives 
p rogram. 
Ac t ivity S tandards 
Aft er comple t ing the inventory, making the lis t  of ac t ivi t ies for each 
facility, and set t ing the quality s t andards,  it is now t ime to br ing in all  
levels of management and s upervis ion, and poss ibly some of the  worke rs. The 
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worke rs may have more input ,on this element than any o ther gr oup . This is 
where the d e c i s ion is made of reach ac t ivity as to the s iz e  o f  the crew , the 
e qu ipment and ma t e r i a l s  requ ired and the produc t ion ra t e s . On e dep artme n t  
e s t abl ishing th i s  sys t em re cently f ound t h a t  they had mis s ed some o f  t h e  
p roduct ion rat es b y  30 percent during i t s  f i rst y e a r  o f  operat ion . T h i s  was 
no t s u rp r i s ing s ince very l i t t le data were ava ilab le on wh ich t o  base the 
e s t imat e s . I t  a l s o  po int s ou t the need to cont inual ly ref ine the s t andard s , 
re gard les s o f  whe ther the ref inement is to corre c t  past errors , in order to 
allow for new ideas o r  to incorporate new equ ipment or ma t e r i al s . 
This is the t ime to ensure that you have the corre ct c r ew s i z e s  and that 
you are us ing the correct equ ipment . P o s s ibly , it would be helpful t o  cut 
out some o f  the gue s s ing and actually know from f i eld t e s t s  what the opt imum 
s i ze crew i s  and the corre c t  numb e r  and type of e quipment that is need ed . 
One expert " gue s s e d "  that if this was ac tual ly done , mo s t  crews and e quipmen t 
would be smal ler . 
Af t e r  these t asks are comple ted , this in format ion is p r inted on a card 
cal led an ACT IVITY S TANDARD CARD . S ome of the inf orma t i on that will be on 
the card is as f o l lows : 
1 .  Act ivity name and code numbe r ;  
2 .  D e s c r ipt ion and purp o s e  of the ac t ivity ; 
3 . What level of personnel is in charge ; 
4 .  The s e ason of the year that the wo rk should b e  p e r f o rmed ; 
5 .  C r ew s iz e , e quipment and mat erials required ; 
6 .  The average produ c t ion rat e ; and 
7 .  D e t a iled ins t ruct ion on how to perfo rm the act ivity . 
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At this po int � much t �e has been expended and pat ience may be short � 
but hop efully � several people have gotten to know each other bet ter and 
acquired a lot more respect for each other ' s  knowledge and ab il ity . I t  is 
also hoped that they know the work far better than they ever expect ed to � and 
are beg inning to see the difficulty of making these types of es t imat es 
without accurate informat ion . 
THE ANNUAL WORK PROGRAM 
By this time the inventory has been completed � the act ivi ties for  each 
facility have been ident if ied � and an act ivity s tandard card has been typed 
for each ac tivity wi th the necessary informat ion needed to perf o rm  it . The 
planning process can now begin . How much of each ac tivity are we go ing to do 
next year ? The answer to that quest ion describes the ANNUAL WORK PROGRAM . 
At this point � the info rmation is available to estimate the numb er of 
people � equipment and material requ irements for each ac t ivi ty � but the 
quest ion is : How much of each act ivity are we going to do ? Mo st  act ivities  
can be es t imated fairly prec isely . Probably o f f icial or unoff icial pol icy 
exists on many th ings . An example o f  unoff icial p o l icy would be that for the 
past several years � the council has al lowed $ 1 50 � 000 for s t reet overlays , and 
you think you can get about the same amount next year . Off icial policy is 
where the council has st ated that they want 10 percent of the sewer l ines 
c leaned and checked every year . That means that you will do 1 0  percent o f  
them next year . I n  the former case , the manager would wo rk backward s and 
convert money to labor , material , and equipment . In the latter case , he 
would use the informat ion on the ac tivity standard cards and convert 1 0  
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p e r c e n t  of the sewers into  manpower ,  equipment and materials, and eventual ly 
int o  dol lars for the annual budge t . 
Any requests for add it ional personnel and equipment should be considered 
under this exercise so the governing body can see how they fit into  the 
ent ire scheme . 
WORK LOAD LEVEL ING 
Af t er complet ing a prel iminary es t imate of the wo rk pro gram, the next  
thing to do is to leve l the work load . Remember, one piece of informat ion o n  
the ac t ivi ty st andard card is  the season of the year that the work is to be  
done . 
One way of doing this is to  take a 1 3-column fo rm, the co lumn t o  the 
left for l ist ing the act ivi t ies , and the other twelve for the months of th e 
year. On this form show the month s that each ac t ivity can be done . From 
this , plan what work is go ing to  be done each month. This is called the WORK 
CALENDAR. 
This is the item to think about those rainy days that the workers are 
going to  be in the shop . Are you going to let them play checkers, or read 
Playboy magaz ine ? I f  this process is done right, there will be work to  d o  on 
rainy days . Rememb er about snow plowing and spread ing sal t . Try t o  
ant ic ipate everyth ing that is go ing t o  happen and plan fo r i t  rather than 
having to react to it . 
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Most managers want to carry , as nearly as poss ible , the same number of 
personnel the ent ire year ; however ,  this is the t ime to determine when you 
will mos t  likely need �dditional help. Also , this process might help you to 
dec ide what work you are going to do by contrac t. If some impor tant act ivity 
cannot be scheduled at the appropriate t ime , you have the op t ion of 
contract ing it or wait ing unt il next year to schedule it.  
Budget Preparat ion 
Going through this process natural ly leads you to your budget request . 
By this t ime you know what you plan to do along with the resources required 
to do it , and you are probably better prepared than you ever were for your 
budget hearing. This adapts itself very well for performance budge t ing , but 
c an be translated into whatever form is used. You are prepared to t ell the 
council exac tly what you plan to do , its cost and what you will have to 
dele te if you do not receive the amount requested. 
When the budge t is approved , the work program is automa tically 
authorized. Management and supervis ion implement the annual work program , 
and the planners s tart cons idering next year ' s  program. 
IMPLEMENTING THE PROGRAM 
Now we are going to f ind out how good all those grandiose plans , 
proj ect ions , e s t imates , etc. , really are. Expect some bad proj ect ions and 
estimates. Th is , l ike anything else new , is going to have to be "debugged. " 
Soon , however ,  when everyone is beginning to "get the hang of it " ,  the 
s ituat ion will be like when a public works director was asked whether he 
liked a new type of equipment that he had recently purchased. His answer was 
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a f lat, "No." When asked if he wished he had purchased the same type he had 
previously, his answer was, "No, I don ' t  disl ike it that much." His obvious 
meaning was the new type was be t t er than the old, but the new type was not as 
good as he thought it would be. People wil l  learn to respec t the syst em the 
more it is used. 
Another thing that must be expec t ed is the need for more c lerical help. 
If you are collecting pract ically no data today, and you begin collecting the 
amount required by this system , surely more clerical help wil l be required. 
Several c i ties report ing the init iat ion of a prevent ive maint enance program 
in the ir fleed management operat ion po int out that in the beginning more 
clerical help is needed, but af t er awhile, it can be cut back. Probably, the 
same th ing would happen in th is case . Nonetheless, this is an extra cost 
that can be ant icipat ed. 
S chedul ing 
S cheduling is the process of planning ahead and setting a timetable f or 
accompl ishing work. Also, it is assigning workers and equipment and 
est imating the amount of material to  do the j ob. In "Street C leaning and 
Street 'Haintenance Management, " writ t en by Roy Jorgensen and Assoc iated, 
Inc., Ga ithersburg, Maryland, work is scheduled for the following reasons : 
Coord inat ion. Supervisors c an organize crews so the ir work 
won ' t  conflict. Ef fect ive scheduling ensures that work is 
organized and coordinat ed wi th the act ivit ies being done by 
other crews. 
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Better dec is ions . By th�nking about the problems ahe ad of 
t ime, supervisors often c an resolve them before they become 
serious . By thinking about the work before it is to  be done, a 
supervisor has t ime to  t ake many variables into ac count-­
resource availabil ity, t iming, maintenance needs and work 
cont rol fact ors, j us t  to ment ion a f ew.  
Cont inuous operat ions . Ins tead of j umping from one j ob t o  
another, operat ions will be completed with l e s s  interrupt ions. 
Ef fective s cheduling result s in work being done in a 
c ont inuous manner . Except for  weather and emergency work, 
a supervisor can as sign a crew t o  the same needed work--
day af t er day . 
Ful l  use o f  manpower and equipment . Op timum combinations 
of men and equipment c an be as s i gned to specif ic j obs. 
By th inking ahead, a supervisor can organize work s o  that 
it  is done by op t imum combinat ions of manp ower and 
equipment . This is one of the mos t  import ant reasons for 
scheduling work . 
The supervisor mus t  cont inually check the facilities , check personnel 
ros ters, equipment and materials availability and keep an eye on the weather. 
I t  is a good idea for  a supervisor to always carry a t ape recorder with him. 
When he sees things that need t o  be done, he c an record them and a secretary 
can transcr ibe the notes later . 
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Ho s t  expe r t s  f e el that denial p l anning should be done two we eks in 
tidvanc e .  D e t a il p lanning i s  when the superv i s o r  s i t s  d own with a l i s t  of 
c omp l ain t s , l i s t  of wo rk not comp l e ted from the l a s t  two we ek s , the no t e s  
that h e  has c o l l ec t ed on work that needs t o  b e  done , the wo rk calendar , the 
ac t iv i ty s t andard c ar d s , and any o ther help ful in f o rmat ion , and lays out in 
wr i t in g  wh at the crew or crews und er h i s  sup e rvis ion w i l l  be do in g  the next 
two we eks . Th is should be subm i t t ed t o  the next level o f  management f o r  
approval . 
The B I-WEEKLY S CHEDULE twl l s  what wo rk wil l  be done , the l o c a t ion , who 
will do i t , and what mat erial and equipmen t  will be needed . 
The advan t ages of put t ing the b i-we ekly schedule in wr it ing , other than 
the f a c t  that the p l an has to be approved by the next level of managemen t ,  i s  
t h a t  i t  f o r c e s  t h e  superv i s o r  t o  p lan h i s  wo rk i n  a n  orderly f ash i on ,  
pr even t s  h im from over look ing imp o r t ant d e t a il s , and serves a s  a u s e f ul 
r e f e rence . He can then make da ily as s i gnment s  f o r  the next two weeks . 
Af ter the work is au tho r i z ed , wo rk orders c an be is sued f o r  the next two 
weeks . A wo rk order is the autho r i z a t ion f o r  a crew to do one day ' s  work . 
The work order is a l s o  the device that the crew u s e s  t o  r e p o r t  i t s  a c t ion . 
I t  shows , among ot her th ings , the ac t iv i ty and number , l o cat ion of the work , 
date t o  be accomp l ished , person in charge , name s of c r ew membe r s , equipment 
and ma t e r i a l s  needed , and ins truct ions . On the same f o rm ,  the c rew repo r t s  
back the t ime each person and piece o f  equipment s pends o n  t h e  a c t iv i t y  and 
the amount o f  ma t e rial used . 
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A warning should be sounded about several things : 
1 .  What are you going to do if you plan to patch and it rains ? 
2. What are you going to do if you plan an activi ty that requires 
five people and two fail to show? 
All work is not of  equal importance . It is mandatory that some 
act ivities be completed during a particular season ; others are required , bu t 
can be done "as needed . II Others can be done when nothing else can be . 
Obviously , the supervis or cannot schedule rain and snow , so a standby 
s chedule should be approved in case bad weather or some other reason prevents 
him from completing his primary mission .  
As has already been mentioned , this , like any other new sys tem ,  has to 
be "debugged , "  and there will probably be numerous frustrat ions during the 
f irs t year . Some may favor dropping the system . This would be a sad mist ake 
after going th is far . The debugging of the s ys tem will look ins ignif ican t 
after working with it for a year or so and seeing the dividends  that will 
come from it . Some of  the dividends are : 
1 .  You have your work planned f or the next two weeks ; 
2. Because it is reduced to writing , upper management knows what 
supervis ion is doing , and the supervis ors know what each 
o ther are doing; 
3 .  In structions to the workmen are simple and in writ ing ; 
4. When the city council wants to know what some proj ect will 
cost,  you will have the data on which to base an accurate 
estimate ; and 
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5 .  I f  the cit y  manager asks how long it t akes to perform a 
uni t  of  work on a cer tain act ivity, you can t e l l  h im by 
simply checking the appropriate act iv i t y  s t andard card . 
The st ree t superin t endent will s t ill drive the s t reet s every da y ,  but he 
h d s  al ready planned that one o f  h is crews is go ing to mow grass , ano ther is 
go ing to patch s t re e t s  and ano ther will wo rk on baseball backs tops .  The 
crews already know the equipment and mat erials they will need s , and they have 
wri t t en ins t ruct ions on how t o  perform their as s igned act ivity. The 
superintendent is driving the s t re e t s ,  no t planning the ent ire operat ion , but 
t o  s imply f ind the locat ions where the work will be done . 
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HON ITORING THE SYSTEM 
I f  nothing more is done than is already covered , the c i ty would realize 
a considerable savings . Everyone would be happy because they now follow a 
logical plan in doing the work . There is no worry ing about tomorrow because 
tomorrow ' s  work is already planned . That is , these th ings would happen if 
the department religiously followed the system . Chances are , however , that 
it would soon lose its "glamour" and supervisors would gradually revert back 
to the old ways of doing things .  
Because of thes e things and others , some type of account ing sys tem must 
be devised to see from the work orders , whether or not the original est imates 
of  personnel , equipment and material needs are correct .  I f  a new idea comes 
along or a new type of backhoe is developed, how do you make accurat e 
judgments in regard to incorporating these things into your sys tem unless you 
have accurate data? 
As a minimum , a department should check the progress mad e  af ter each two 
week period to see if the work was completed s atis fac torily , and if no t, why 
not , and what to do about it . The information should be recapped monthly 
with year-to-date summaries and made available to all people with 
responsibilities . Without this kind of information , you canno t measure any 
progress, find out where your problems are, nor know what you should bear 
down on next month . "Keeping score" can touch our egos . If we f ind out we 
are doing a good job , it motivates us to do a better one . It allows one c rew 
to be compared to another and, if handled right , can be a mot ivating f o rce 
for the entire department . 
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sutvlMARY 
I t  has been the intent of th is material to lay out the s t eps to in i t iate 
a wo rkable management by obj ect ives program for any c ity ; to point out the 
hard wo rk and frus trat ion people will go through to get the sys tem go ing and 
the rewards onc e it is working . I t  does no t undertake to answer every 
conceivable quest ion that might come up . 
I t po int s ou t that this undertaking must be initiated by top management 
because no one else has the authority to  authorize  i t . An appeal is made t o  
involve al l personnel not only f o r  their expertise  but al so s o  that as many 
as pos s ible can say ,  " I t ' s  my program . " 
The planning elements are addres sed : invent orying all facil i t ies ; 
ident ifying the work act ivit ies of  each facil ity and lis t ing them in a 
direct ory with explanations where neces sary ; explaining quality standards 
which describe to what degree each act ivity will be ma intained ; and preparing 
the ac t ivity standard cards that give informat ion about the ac t ivit ies . 
Th is b r ings us t o  the point where we can develop the annual work 
program ,  which inc ludes among other th ings , the preparat ion of the budget 
reque s t  for the depar tment . It  d iscusses how much of each wo rk ac t ivity wil l 
be done during the year , and points out that this is the t ime to s t art 
th inking about add it ional personnel and equipment . 
Wo rk load level ing is d iscus sed in this sect ion . This is the proces s of 
deciding what work is to  be done each month and seeing that an equal amount 
is planned each month . This is the t ime to look at the wo rk to be done and 
to see if some of it should be contrac ted . 
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When the planning is .�omplete for the current year, it is time to 
implement t he program to see if  it will really work . It is pointed out tha t  
probably more clerical help will be requ ired at this time . 
Scheduling t he work is d is cussed in detail . Detail planning of work is 
recommended to b e  in two week increments . It  is suggested t hat a primary and 
secondary plan be prepared and submitted to the next leve l  of management fo r 
its approval . The reason for the secondary p lan is in case of bad weather or 
some o t her unf oreseen event . 
Af ter this , the system mus t  be monitored to  see if desired resul ts are 
obtained . Without this part, the sys t em has value, but t here is no way of 
measuring that value . It  is recommended that the work be checked aft er each 
two week planning inc rement to see if the obj ectives were reached, and to 
determine what to do if they were not . It was further recommended that the 
informat ion from the returend work orders be recapped monthly . The recaps 
should show the amount of work planned for the year on each activity, the 
amount done that month and the amount done year-to-date in order t o  see how 
the "real world" compares to the planned one . 
S everal years ago, the writer had the privilege to attend a workshop on 
t his subj ect sponsored by the Educat ion Foundat ion of t he American Public 
Works As sociation . The p rogram was presented by the Jorgensen Company, who 
was ment ioned earl ier . Shor t ly before the workshop was held, the City of 
Tampa, Florida had j us t  set up a Management by Obj ect ives program in the 
D epartment of Pub l ic Works . Several people from Tampa were present at the 
workshop . Everyone attes ted to the fact that there was a great deal of 
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resistance to  it in the beginning, but everyone was no w happy wi th it . The 
Tennessee Department of Transportat ion e s t ablished such a sys t em several 
years ago. 
As c ity off icials look for t ools t o  make the d o llar go furthe r ,  
MANAGEMENT B Y  OBJECT IVES should b e  cons idered. Ind ividua l s  des iring mor e  
info rmat ion about the sys t em sho uld contact their MTAS consu l t ant . 
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NOTE : Handout # 1 6 , P�N Advisory Report on PMS Is sues , wil l  be 
c irculated for in-workshop viewing . 
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HANDOUT 11 1 7  
ORD INANCE NO. 
AN ORD INANCE REPEALING S ECTION 1 2-20 1 THROUGH 1 2-2 1 0  OF THE 
MUNICIPAL CODE AND IN LIEU THEREOF 
ENACTING SECTION 1 2-20 1 THROUGH 1 2-2 1 3  REGULATING 
EXCAVATIONS , CUTS , OR OPEN INGS IN THE PUBL IC STREETS , 
ALLEYS , HIGHWAYS , AND CURBINB FOR THE INSTALLAT ION OF OR 
FOR THE REPAIR OF ANY UTILITY , DRAINAGE FAC IL ITY OR 
DRIVEWAY ; PROVID ING FOR THE IS SUANCE OF PERMITS THEREFORE ; 
PROVID ING FOR REPLACEMENT AND REPAIR OF STREETS , CURBS , 
ALLEYS , HIGHWAYS , AND /OR RIGHTS-OF-WAY AFTER EXCAVAT IONS ; 
PROVIDING FOR THE VIOLATIONS HEREOF ; AND PROVID ING OTHER 
MATTERS PROPERLY RELATED HERETO. 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  
BE I T  ORDAINED BY THE COUNC IL O F  THE C ITY OF 
------------------------
TENNESSEE , as follows : 
S ECTION I .  That S ect ions through of  the 
----- ----- -----------------
Nunicip le Code be and the same are repealed . 
S ECTION I I .  That there is hereby enacted and sub s t ituted in l ieu of the 
repealed s e c t ions the following : 
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S ECT ION 
---
It shall be unlawful for any person, 
firm , corporation , public or private utility , association , or others, to make 
any cut or excavat ion in any s tree t , curb , alley , or public right-of-way in 
the City without having f ir s t  obtained a permit, as herein required , and 
without complying with the provis ions of this ordinance ; and it shall be 
unlawful to violate or to vary f rom the terms of any such permit ; provided , 
however , any person maintaining pipes , lines , dr iveways , or other facilities 
in or under the surface o f  any public righ t  of way may proceed with an 
opening without a permit when emergency c ircums tances demand the work to be 
done immediately , provided the permit could not reasonably and pract ically 
have been obtained beforehand . The person shall thereafter apply for a 
permit on the first  regular bus iness day on which the Office of the City 
Manager is open for business and said permit shall be retroact ive to the date 
when the work was begun ; however ,  said requirement of this section may be 
waived by the City Manager or his des ignee . 
SECTION Applicat ions . Applicat ions for such permits shall be 
made to the Ci ty Manager or such person designat ed by him to receive such 
app lications , and shall state thereon the location of the intended excavati on 
or tunnel ,  the s ize thereof,  the  purpose thereof , the person, firm, 
corporat ion , public or private ut ility , assoc iat ion ,  or others doing the 
actual excavat ing , and the name of the person , firm , corporation , public or 
private util ity , association , or o thers for whom the work is being done , and 
shall contain an agreement that the app licant will comp ly with all ordinances 
and laws relat ing t o  the work to be done . Such app licat ion shall be rej ected 
o r  approved by the C i ty Manager or his des ignee within f ive ( 5 )  working days 
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0 1  i t s  f i l ing . However ,  the requirements of th is sect ion shall no t be 
cons t r uc t ed to apply to the emergency requirement set f o rth in S e ct ion 
S ECTION Fee .  The fee for such permits shall b e  s e t  by 
reso lut ion as adop t ed by the Counc il of the C i ty of 
SECTION Depo s i t . I t  shall be the respons ib il ity of the 
permit tee to place wi th the C i ty of a cash depos it either by 
the j ob or ac t ivity or on an annual basis . The amount of the depo s i t  shal l 
be determined by the C ity Manager or h is des ignee based upon the size  and 
nature of the permit ted work with in the right of way . The C i ty may use the 
depo s i t  to cover i t s  cost  should a failure of restorat ion wo rk occur to the 
publ ic r ight-of-way fac il i ty .  
S ECT ION Manner o f  Excavat ing--Barricades  and Lights . Any 
pe rson , f irm , corporat ion , publ ic or private utility , assoc iat ion , or others 
making any excavat ion or tunnel shall do so accord ing to the specif icat ions 
and st andards is sued by the C i ty of  
--------
' s  Enginee ring Departmen t .  
Suf f icient and proper barricades and lights shall be ma int ained to pro tect 
pers ons and proper ty from inj ury by or because of the exa c t ions being made . 
I f  any s id ewalk is blocked by any such wo rk , a tempo rary s idewalk shall be 
cons truc ted and provided wh ich shall be safe for tr avel and conven ient for 
users . I t  shall be the respons ib ility of the permi t t ee to adhere to the 
Manual on Uniform Traf f ic Control Devices . 
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S ECTION Drive Cuts . No one shal l cut, build, or maintain a 
driveway across a public right-of-way without first ob taining a permit from 
the City Manager or his designee and receiving the nec essary lines and grades 
from the City Engineer. Such a permit will not be issued when the 
contemplated driveway is to be so located or cons tructed as to create an 
unreasonable hazard to pedest rian and / or vehicular traffic. 
S ECT ION Restored S t reet and Curbs. Any person, firm, 
corporat ion , pub lic or private util ity, association, or others making any 
exc avat ion or tunnel in or under any s treet, curb, alley, or public 
r ight-of-way in the C ity shall backf ill said s tree t, curb, alley, or public 
right-of-way accord ing to C ity specif icat ions and s tandard promp tly upon the 
complet ion of the work f or whi ch the excavat ion or tunnel was made . However, 
the C ity may al low the ut ility to place the f inal surfacing, subj ect to the 
City of specif icat ions . Final surfac ing will be done by the 
City at the expense of the ent ity for which the exc avation or tunnel was 
made, if reques ted. In case of unreasonable delay in restoring the s t reet, 
curb, alley, or public righ t-of-way, the City Manager shall give notice to 
the person , f irm , corporat ion, public or private util ity, association, or 
others that unless the excavat ion or tunnel is refilled p roperly within 
twenty-four (24) hours , the C ity will do the work and charge the expense of 
doing the same to such person , firm, corporat ion, public or private utility , 
as soc iat ion, or o thers . If within this t ime mentioned the conditions of thE� 
above not ice have not been complied with , the work shall be done by the City, 
an accurate amount of the expense involved shall be kept, and the total cost 
including overhead cost shall be charged to the person, firm, corporation, 
public or private ut il ity, assoc iation , or others, who made the excavation or 
tunnel. 
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S ECTION Perpe tual Care . Any p e r s on , f i rm ,  corporat ion , pub l i c 
or pr iva t e  u t i l ity , a s s o c iat ion , or o thers e f f e c t ing a pub l i c  way within the 
C i ty , shal l b e  re spons ib le for any d e f e c t s  wh ich occur t o  the pub l ic fac i l i ty 
wi thin the pub l ic way due to workmansh ip o r  mat e rials . The c o s t  f o r  rep a i r s  
s h a l l  be t h e  r e spons ib ility of t h e  ut il ity owners o f  t h e  f a c i l i ty wh ich was 
p lac ed with in the C i ty o f  publ ic way . The C i ty ' s  Pub l i c  Wo rks 
D epartmen t w i l l  be re s p ons ib l e  for making the reap irs or hav ing the wo rk 
contrac t ed . Th e C i ty may al low the ut i l i ty to make the repair if reque s t ed 
t o  do s o . Reapers shall b e  made in ac cordance with s p e c i f icat ions furn i shed 
by the C i ty o f  
-------
S ECT ION Inspect ion . It shall be the re spons i b i l i t y  of any 
per son , f i rm , corporat ion , pub l ic or private u t i l ity , a s s o c iat ion , or others 
t o  c a l l  for an ins p e c t ion o f  the permi t t ed f a c i l i t y  as requ i red by the 
permi t .  The permit shall s p e c i f y , based upon the size and s c ope o f  the 
p e rmit ted work , the type of insp e c t ion to be required . Should a full- t ime 
p e r s on be mandated , the c o s t  of this s e rvice wi ll be borne by the owner o f  
t h e  permi t t ed work . The permi t t e e  i s  to b e  b ound by the ru les and 
regulat ions as s p e c i f ied on the permit . 
S ECT ION Spe c i f ica t ions . Each p e rmi t shal l be a s s i gned a s e t  o f  
---
re s t o rat ion s p e c i f icat ion s t and ard s . The s e  s p e c i f icat ions w i l l  be ref erence d 
by number and s o  ind icated on the permi t .  I t  shall b e  the respons i b i l i t y  o f  
t h e  C i t y  Engineering Department to maint a in and provide t h e  s p e c if ic a t ion 
s t andard s . The perrni t t e ee may r e ques t a copy as required . The cos t o f  the 
s p e c i f icat ion shall be limi ted t o  reproduc t ion c o s t  and paid by the 
p e rmi t t ee . 
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S ECTION Insurance . In add it ion to making the deposit 
hereinbefore provided to be made , each person applying for such a permit 
shall file a c er t if icate of insurance or o ther suit able ins t rument indicating 
that he is insured against claims for damages for personal inj ury as well as 
aga ins t claims for property damage which may arise from or out of the 
performance of the work , whether such perf ormance be by himself, his 
subcontrac tor , or anyone direc tly or indirectly employed by him. Such 
insurance shall cover collapse ,  explosive hazard s , and underground work by 
equipment on the s t ree t , and shall inc lude protect ion agains t  l iab ility 
ari s ing from comp leted operat ions . The amount of the insurance shall be 
prescribed by the Ci  ty Manager in accordance with the nature of the risk 
involved ; provided , however ,  that the liab ili ty insurance for bodily inj ury 
in effect shall not be in an amount less than $ 1 00, 000 for each person and 
$200 , 000 for each acc ident and for property damages an amount not less than 
$50 , 000 , with an aggregate of $ 1 00 , 000 for all acc idents.  
S ECTION 
---
Time L imits . Each applicat ion for a permit shall state 
the length of t ime it is es t imated wil l  elapse from the commencement of the 
work unt i l  the res torat ion of the surface of the ground or pavement, or until 
the refill is made ready for the pavement to be put on by the City if the 
City res tores such surface pavement . I t  shall be unlawful to  fail to c omply 
with this t ime l imitat ion unless permiss ion for an extension of time is 
granted by the City Manager. 
S ECTION Supervis ion . The C i ty Manager or his designee shall 
from time to t ime inspect all excavations and tunnels being made in or under 
any public s tree t , curb , alley , or other public r ight of way in the C ity and 
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see to the enf orcement of the provis ions of this  Ord inance . Not ice shall be 
g iven to him bef ore the work of ref illing any such excavat ion or tunnel 
commences and said work may not commence unt il the inspec tor arrives at the 
s ite or gives verbal permiss ion to proceed. 
SECTION Penalty. Any person , f irm , corporat ion , pub lic or 
private u t ility , associat ion , or others violat ing any of the provis ions o f  
th is  Art ic le shall , upon convict ion , be f ined not less than Ten Dol lars 
( $ 10 . 00)  nor more than Fifty Dollars ( $ 50 . 00) f o r  each of f ense ; and a 
separate of fense shall be deemed committed on each day during or on which a 
violat ion oc curs or cont inues . 
S ECTION Severab ility .  I f  any sec t ion , subsec t ion , sentenc e ,  
clause , phras e ,  o r  port ion o f  this Ordinance i s  for any reason held inval id 
or uncons t itut ional by any court of competent j urisdict ion , such port ion 
shall be deemed a separate ,  d is t inc t , and independ ent provis ion , and such 
holding shall not affect the validity o f  the remaining port ions hereof . 
SECTION That this Ord inance t ake ef fect forthwith upon i t s  
f inal pas sage , the pub l ic welfare requiring it . 
ATTEST : 
City Recorder 
APPROVED AS TO FORM : 
C ity At torney 
MAYOR 
78  
Pas sed on F irs t Read ing ______________ __ 1 9  
C ity Recorde r 
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INSTITUTE FOR PUBLIC SERVICE 
The UT Board of Trustees in 1971 created the Inst itute for Public Service 
( IPS) to coordinate and promote public service activities throughout the 
University system, excluding services provided through the Inst itute of 
Agriculture and the Divis ion of Continuing Education. 
The basic goal of the University public service effort continues to be to 
bring to the citizens of Tennessee--their business, their industry , and their 
government--the problem-solving capabilities uniquely embod ied within their 
statewide univers ity system. 
Public service includes all services offered to those outside The 
University, including teaching in certain non-degree s ituation s ,  technical 
ass istance, and applied research which are conducted specifically at the request 
and for the benefit of non-University organizations in Tennessee . 
IPS provides (1) a systemwide focal point for urban and public service , 
(2) a means to coordinate the various system-level public service activities ,  
and (3) an organizational base for communication and program development that 
relates to both outside service clientele of The University and the campuses of 
The Univers ity system. 
The operating units of the T nstitute and their dates of creation are: 
Center for Government Training (1967),  Center for Industrial Services ( 1 963) , 
County Technical Assis tance Service (1973) , Munic ipal Technical Advisory Service 
( 1949) , and Critical Care Education Centcr ( 1975 ) . 
